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THE SOLAR SURFACE DURING THE PAST FIVE YEARS-A REVIEW OF 
SUN-SPOT OBSERVATIONS MADE AT ALTA, IOWA, FROM 1903 TO 1907.  
BY DAVID E. HADDEN . 
The present paper is a continuation of a series of sun-spot observations con­
tributed to the Iowa Academy of Sciences at the annual s ession in December, 
1902.*  
For the purpose of representing graphically the resulting curve of the sun­
spot cycle which now embraces two maxima and one minimum the numerical 
summaries of the seventeen year's observations have been plotted. The instru­
ments used were a 4-inch refractor until August, 19 07, and after that time a 
5 1h -inch refractor, an 8-inch reflector was also employed and a polarizing eye­
piEce m agnifying about 80 was principally used. 
The means of obtaining the heliographic positions of the spots and faculae 
and the hours of observations were the same as given in my former paper. 
The detailed daily account of the observations have been sent regularly as here­
tofore to the Solar Section of the British Astronomical Association and the yearly 
results published in Popular Astronomy. 
During the period now under review 810 groups were observed on the sun's 
disk on 1007 days of observation, distributed as follows : 
Years 
1903 . • • . . • . • • • • • . . • • • . • . • • . • . . . • . . • . • • • • . • • . • • . • • . • . • • . • • . • . . • • . .  
1904 . . . . . . . . . . . . • • • • . • • • . • . • • . . • • • • • . . . • • • . . • . • . . . . . . . • • • • • • . • • . . •  
1905 • . . . . . . . . . . . . . . . . . . . • • . . • . . . . . . . . . . • . • • . • • . . . . . • . • • • • • • • • • • • • .  
1906 • • • . . . • • • . . . . . . • • • • . . . . . . . . . . . . • . . . . . • . . . • . . • . . • • . • . • . . • • • . • • .  
1907 • . • • . • . • . • • • • • . • • . . . . . . • • • . . . . • . . . • . • . • • . • • • • • . . . . . . . • • • • • . • . .  
Groups 
93 
155 
192 
189 
181 
Observation s  
230 
172 
202 
198 
205 
Reviewing the sun-spot cycle of the past 17 years the minimum of 1889 .6  was 
followed by a maximum about 1893.7 ,  an interval of 4.1 years, the next minimum 
occurred in 1901 .5 ,  or 7 .8  years later and the apex of the last maximum was 
probably passed in 1905 .9 , a difference of 4.4 years . 
* Proc . Ia.  Academy Science , Vol.  X .  
2 ( 17 )  
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The following tables exhibit the numerical results of the observations from 
1891  to 1907, inclusive : 
"' 
"' 0 0 0 � ·  p. · "'  "' "'  'O > "' "' "' '"' ffi  c oo  
Yeare � � rn "" p. .. "' - �� � "' "' .0. "' c oo <=  ... 0 "' S " . .o .s "' '"'  Q !S Pot �  c o ... > "" Q "' � 0 "' "" z < < z E-< 
1891 - - - ---- -- -- -- -- - - - - -- - - -- -- -- --- 257 2 . 9  14. 9 3 . 6 24 
1800 - - - - - - - - - -- ---- -- - - ---- - - - - - - --- 205 5 . 6  34. 0 4 . 1  0 
1893 - - - - - -- - - - - -- - - - - ---- -- - - - - -- - - - 177 6 . 6  36 . 6  4 . 1  0 
1894 - -- -- - - -- -- -- -- - - -- - - - - - - ---- --- 131) 5 . 6  30 . 0  3 . 4  0 
1895 - -- - - - - - - - - - - -- - - - - -- ---- - - -- - - - 149 5 . 2 30 . 5 3 . 5  0 
1896 - - - - - -- - - -- - - - - - - -- -- - - - - - - - - - - - Hl7 3 . 2 1 7 . 8  2 . 9  5 
1897 - - - -- -- -- -- - - - - - - - - - - -- - - - - - - - - - ms 2 . 2  1 1 . 0  2 . 3  29 
1898 - -- - - - - -- - - - - - - - - - - -- - - - - - - -- - - - 231 2 . 1  11 . 0  2 . 4  30 
1899 - -- -- -- -- -- -- -- - - - - -- - - -- - --- -- - 2'>9 1 . 1  ·l . 8  1 . 5  108 
1900 - - - - - -- ·· - - - -- -- -- - - - - - -- ---- -- -- - 255 0 . 7  3 . 4  1 . 0  l:J.l 
1001 - - - - - - - -- - - -- -- - - - - -- -- -- -- -- - - - 269 0 . 25 0 . 9  0 . 3  212 
1002 - -- - - - - -- -- - - -- -- -- - - - - - - - - - - - - - 230 0 . 37 2 . 0  0. 5 163 
1003 - -- -- -- - - - - -- -- -- -- -- -- ---- -- -- - 230 1 . 65 7 . 1'  1 . 9  32 
1904 - -- -- - - - - -- -- -- -- - - - - - - - - - - - - - - - 172 3 . 1 0  13. ).;;� 3 . 14 0 
1905 - -- -- -- - - - - - - -- - - - - - - -- - - - - - - --- 202 4 . 00  18. 1 8  3 . 9  2 
1906 : :: :: :: :: :::::::::::: :: ::::::::: I ms a . 8  1 5 . 0  3 . 3  8 1007 205 3 . 8 1 5 . 8  3 . 4  0 
The maximum and minimum daily number of sun-spot group·s are given in 
the table below : 
MAXIMUM DAILY N U M B E R  OF S U N - S POT GRO U P S  
M o nths 190:l 1904 1905 
,January - - - - - -- - - -- -- ---- -- -- - - - - - - - - ---- --- 1 4 6 
February --- - - - - - - - - -- - - -- -- -- -- - - - - - - - - - - - 3 3 8 
March - - - -- - - -- - - -- - - -- -- - - -- -- -- -- -- - - -- -- - 3 5 6 
April  - - - -- -- - - -- - - -- - - -- -- - - -- -- -- -- - -- -- -- - 5 4 5 
May - -- - - - - - - - - -- - - ---- -- - - - - -- -- --- -- - - -- --- 4 6 6 
June - -- -- - - -- - - -- - - -- - - -- -- -- -- -- -- -- -- -- - - - 3 5 6 
July - - - -- -- -- -- -- -- -- -- - - -- --- -- -- - - -- -- -- -- - 4 5 6 
Augus t  - - - - -- - -- -- - -- - - -- -- -- - --- - -- -- -- -- -- 3 5 7 
September - - - - - - - -- - - - - - - - - -- - - - - - - - - - - - - - - 2 3 6 
Octo ber - -- -- -- -- - - - - -- - - -- -- -- -- -- -- -- -- -- - 3 5 7 
November --- -- -- -- -- -- - - -- -- - - ---- - - - - - - -- - 4 6 8 
December - - - - - - - - - - - - - - - - - - 6 9 5 
M I N I M U M  DAILY N U M B E R  OF S U N- SPOT G R O U P S  
M o nths 1903 
January - - - - - -- - - - - - - - - - - - - -- - - - - - - - - - - -- -- - o 
February - - - - - - - -- - - - - - - - - - - - - - - - - - -- - - - - - - - O 
March - -- - - - - - - -- - - - - - - - ·- - - - - - - -- - - - - - - - ·  _ O 
April - -- - - - - - - - - - - -- - - -- - - - - - - - - - - - - - - - - - -- _ 0 
May - -- - - - - - - - - - - - - - - - - - - -- - - -- - - -- -- - - - - -- - o 
June - - - -- - - - - - - -- - - - - - - -- - - -- - - - - - - - - - - -- - - - o 
July - -- -- - - - - - - - - _ _ _ _  _ _ _ _ _ _  _ _ _ _ __ _ _ _ _  _ _ _ _ _ _ _  o 
Augu s t  - - - - - - - - - - - -- - - ---- -- - - - - - - - - - - - - - -- - 1 
September - - - - - - - - - - - -- - - - - - - - - - - -- - - - --- - - o 
October - - - - - -- -- - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 
November - - - - - - - - - -- - - - - - - -- -- - - - - - - -- - - -- - 1 
December - -- - - - - - - - - - - - - - - -- - - -- - - -.. -- ---- o 
1904 
1 
1 
2 
1 
2 
2 
1 
2 
1 
2 
1 
2 
1905 
1 
2 
2 
1 
0 
2 
1 
3 
1 
2 
2 
2 
1906 1907 
7 7 
4 9 
7 7 
9 6 
6 4 
1 0  3 
10 5 
6 6 
7 8 
3 7 
6 5 
6 4 
1906 1907 
1 4 
2 5 
1 2 
1 1 
2 1 
1 1 
4 1 
1 2 
1 3 
0 2 
1 1 
4 1 
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1903.  
The principal characteristics of  the record for this year are : 
1 .  T h e  decided increase in the number of groups, spots and faculae. 
2. The marked decrease in the total number of spotless days .  
3 .  · The frequency o f  spots in the southern hemiBphere, and, 
19 
4. The remarkable outburst of a spot group of the first magnitude in Oc­
tober, which was followed by greater solar activity until the close of the year. 
The year 1903 marked a distinct revival of solar activity, during the first 
three months the sun-spots were few and rather short lived, but in April fairly 
large di'sturbances were noted and evidences of the beginning of the cycle of 
greater activity were in progress, but as is  frequently the case when great dis­
turbances break out suddenly a period of quiescence supervenes, and with the 
exception of July the spots were principally small and transitory and in Sep­
tember reached a minimum, when eleven spotles'S days were noted. 
In October solar observers were greeted with some outbursts of gigantic pro­
portions, a superb sun-spot measuring over 135,000 miles long by 3 9 , 000 miles 
wide and embracing an area of over 5,000,000,000 square miles made the transit 
of  the visible disk from the 4 th to the 17th, this spot received much attention 
by the press and public and the coincident terrestrial electrical and magnetic 
effects were marked and w idespread-bright auroras and remarkable electro­
magnetic earth currents occurred throughout the earth ' s northern hemi'Sphere . A 
detailed illustrated account of the author's obBervations of this sun-spot was pub­
lished in Popular As tronomy for December, 1903 .  The spots completed several 
rotations of the sun · and the year closed with decreasing activity. 
1904 .  
The present year was noted for : 
1 .  The continued steady increase in the number of groups , spots ant.I faculae. 
2 .  The entire absence of days without spots. 
3. The greater frequency of spots in  the northern hemisphere, and, 
4. The absence of any groups o f  the first magnitude. 
While  the numerical results of the year were nearly doubled over the pre­
ceding year, indicating the steady approach of the maximum period, the increa'S­
ing activity was n o t  marked by any giant spots or even spots large enough to be 
rated as or ' the first magnitude. 
Some l arge and interesting spots were noted in April,  May, July, August, Oc­
tober and December, the year closing with the disk well covered w ith numerous 
spots. 
1905 . 
The principal feature-s of the record fo r 1905  are : 
1. The maintained steady increase in number and size of groups, spots and 
faculae . 
2. The greater frequency of spots in the northern hemisphere, which was 
more marked i n  the latter half  o f  the yea r ,  and, 
3. The appearance of many l arge spots during the year, one of which during 
it3 transit from January 2 8 th to February 10th , was of giant magnitude. 
The year opened with much solar activity, which culminated in the greatest 
solar sp ot of  the present cycle and probably the . largest single sun-spot of the 
last thirty years, visible in the closing days of January and the first decade of 
3
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February. Its length exceeded 100,000 miles and width 60,000 miles. It  con­
sisted of  a great compact mass of  penumbra with large central umbra and nu­
merous nuclei,  changing more or less from day to day and spectroscopically very 
active, brilliant reversals and diagonal distortions of the hydrogen lines were· 
frequent. This disturbance reappeared in the latter part o f  February and March, 
but gradually subsided. Other groups of spots only slightly inferior were pres­
ent in March and July. In  the latter month another giant spot appeared which 
du ring its transit was subjected to many changes in which hydrogen played a 
prominent part with the formation of fissures and bridges. 
August witnessed the return of these disturbances. Another splendid group 
of vast dimensions appeared early in October, not as compact as previous ones, 
but its separate portions embraced a region of 135 ,000 miles by 100 ,000 miles. A 
second one nearly as large and somewhat scorpion"shaped followed it about a 
week later and during the last week a third stupendous spot with l arge elongated 
umbra indicated something of  the gigantic but mysterious forces which are at 
work a t  the climax of a sun-spot maximum period. The balance of the year wit­
nessed streams of smaller spots across the spot zones. 
1906 .  
The principal characteristics of the 1906  record are : 
1 .  A slight decrease in the mean daily number of groups, spots a n d  faculae. 
2. Marked fluctuation s  of  activity, followed by periods of  distinct decline, 
spots of the first magnitude being present in January, March, July, August and 
December, with minima in February, September and October. 
3 .  The increase in number of spotless days ; at least eight days in October 
were free from spots. 
Reviewing the record for the present solar cycle so far, the observations this 
year appear to point to the maximum as having been passed during the l atter 
months o f  the· year 1 9 0 5  and the more gradual and steady decline towards the 
minimum has now set in. 
The principal disturbances of the year were observed in July, when the spot 
zones were ·studded with both large and small spots, some with "bridged" 
umbrae and curious w]J.orls of penumbra studded with circling nuclei.  
1907 .  
The numerical results of  this  year were almost pre cisely the same as  the 
preceding year. The year was remarkable for the number of large spots which 
were visible, every month witnessing one or more "greater" sun-spots, the groups 
of February and June were of giant size and nearlv equal led those of the previous 
year. 
In October four large groups were visible and one increased to a train o f  very 
large spots of  tremendous extent, which m ade a second transit. only slightly re­
duced in size in November. The year closed with decrea·sing activity. 
In the subjoined tables are given the monthly summaries o f  the daily observa­
tions taken from January, 1903 ,  to December, 1907 .  The columns are self-ex­
planatory. 
The results as thus tabulated are indicated graphically in Plate I ,  which ex­
hibits the monthly fluctuations during the period under review and also the pre­
ceding twelve year'E record : 
4
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Months 
0 I ,,!. 
� � � m 
�� 00 ffi �:; � �� � � -., 13 .... - ., .... ., ., .,  .... ., ., .... .. � ::! 8.  1l � �'g  13 ° 5 "" 13 ° �  > M 00 � > = � :::; � 00 B :::; �'fj; < "' < z z -·�������'--�--:--�����--'-����-��--'--��_'.__�--
"" ""'' ""'----------- 1 i: 1:::: : ' - 00  '-"' I 
�f �����=�������������j �i t� : i�li ��  I 
June - - --- - - -------------- :.::5 1 . 48  7 . 30  2 . 00  I 
July _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 26 2 . 15 1
8
2 .
_
00
10 
I 2
2
· .
. 
1
40
5 1 
Augus t  - - - -- - - - - -- ------- 21 1 . 48 
September - - - -------- ---- 21 0 . 67 1 2. 43 1 . 00  i 
October - - - -------- ------- 26 1 . 96 10. 54 I 1 . 6> 
November ----- ---------- 19 2 . 47 , 1 5 . 00  2 . 16 
December - -------- ------ 11> 2 . 93 ' 11 . 07 3 . 20  
1904 .  
January - - - - - - - - - - - - - - - - ­
February - - - -- - - - - - - -- - - ­
March - - - - - --------------
April - ---- -- -- - - -- -- - - - - - ­
May - - - - - - - - - - - - - -- - - - - - - ­
June ---------------------
July ----------------------
Augus t  - - - - - - - - - - - - - - - - - ­
September - - - - - - - - - - - - - - ­
October - - - - - - - - - - - - - - - - - ­
November - - - - - - - - - - - - - - ­
December - - - -------- ----
1905 .  
January - - - - - - - -- - - - - -- - ­
February ----------------
March - - - -- - - - - - - - - - - - - - ­
April - - - - - - - - - - - - - - - - - -- - ­
May - - - -------------------
June - - - -- - - - - -- - - -- - - - - - ­
July ----------------------
Augu s t  - - - - - - - - - - - - - - - - - ­
September - - - ---- -- - --- - ­
October - - - - - - - - - - - - - - - - - ­
November - - - - - - - - - - - - - - ­
December - - - ------------
1 906  
January - - - - - - - - - - - - - -- - ­
February - - - - - - - - - - - - - - - ­
March - - - - - - - - - - - - - - - - - - ­
April  - - - - - - - - - - - - - - - - - - - - -
May ----------------------
June _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  . .  
July ----------------------
Augu s t  - - - - - - - - - - - - - - - - - ­
September - -- -- -- -- - - - - - ­
October - - - - - - - -----------
���::::�:� =============== � 
1007. t 
i�i����y -=============== = I  
March - - - - - - - - - - - - - - - - - - -
April  - - - - - - - --------------
May - - - -- - - - - - - - - - - - - -- - - ­
June - - - - - - - -- - - -- -- -- -- - ­
July - ---------------------
August - - - - - - - ---- - - - - -- ­
September - -- - - - - -- - - - - - ­
October - - - - - - - - - - - - - - - - - ­
November - - - ------------
DecemhPr _ _ _  _ _ _ _  _ _ _  _ 
10 
15 
14 
11 
9 
12 
21 
20 
15 
13 
20 
12 
11 
17 
12 
12 
17 
16 
24 
23 
17 
20 
17 
16 
11 
10 
7 
15 
22 
23 
2'i 
23 
21 
20 
10 
11 
8 
12 
16 
1 3  
15 
22 
26 
23 
13 
2il 
20 
15 
2 . 70 
1 .  73 
3 . 00 
2 . 82 
3 . 78 
3.17 
3.14  
3 . 8'> 
1 . 67 
3 . 54  
3 . 30  
4 . 25 
4 . 10 
4 . 77  
3 . 60 
2 . 90  
3 . 20  
3 . 50  
4 . 30 
5 . 00  
3. 40 
3 . 00  
5 . 80  
3 . 60  
4 . 10 
2 . 80 
4 . 70 
4 . 00  
3 • .  50 
4 . 20 
7 . 10 
3 . 30  
3 . 70 
1 . 00  
3 . 10 
4 . 30 
5 . 2  
6 . 5  
4 . 0  
3 . 3  
2 . 5  
2 . 0  
3 . 2  
4 . 0  
4 . 8  
3 . 7  
3 . 2  
2 . 9  
13. 7."> 
7 . 71 
11 . 21 
9 . 45 
1 4 . 10 
16 . 75 
17. 62 
17 . 20  
6 . 73 
16 . 31 
11 . 70 
1 6 . 50  
1 5 . 4 5  
18.80 
18. 30 
11 . 50 
14 . 51 
13 . 88  
21 . 79 
1 6 . 00  
14.00 
24 . 30  
34 . 00  
1 5 . 60 
15.00 
7 . 10 
16 . 60  
16.30 
1 5 . 80  
17 . 00 
25. 10 
1 0 . 90  
1 4 . 00  
4 . 60  
1 3 . 20  
23. 80  
22 . 2  
29 . 0  
13. 4 
13. 5 
8. 0 
10 . 2  
13.4  
13 . 5  
21 . 7  
17. 6 
16.3 
10 . 9 
3 . H  
2 . 43 
2 . 21  
2 . 70 
3 . 90 
3 . 10 
3 . 20  
3 . 75 
2 . 70 
3 . 54 
3 . 50  
3 . 50 
3 . 60  
4 . 40 
4 . 30 
3 . 70 
4 . 30  
4 . 20  
3 . 80  
4 . 30 
2 . 80  
4 . 00  
3 . 90 
4 . 00  
4 . 00 
3 . 50 
4 . 00  
3 . 90  
3 . 00  
3 . 30  
3 . 50  
3.10 
2 . 90  
3 . 00  
2 . 40 
3.10 
4 . 0  
3 . 7  
3 . 6  
2 . 8  
2 . 9  
3 . 0  
2 . 9  
3 . 0  
3 . 8  
3 . 6  
3 . 8  
3 . 2  
0 . 25  
0. 50 
1 . 20  
1 . 10 
0 . 67 
0 . 56  
u . sa 
0 . 43 
0. 43 
0 . 96 
0 . 63 
1 . 20  
1 . 50  
1 . 10 
2.10 
2 . 20  
2 . 00  
1 . 60 
1 . 80 
1 . 80  
0 . 70 
1 . 90 
1 . 40 
2 . 90 
1 . 70 
2 . 40 
2 . 00  
1 . 40 
2: . 10 
1 . 60 
1 .  70 
3 . 50  
2 . 00 
3 . 00  
3 . 80  
1 . 90  
2 . 50  
2 . 20 
2 . 60 
3 . 00  
3 . 00  
3 . 40 
5 . 50 
1 . 70 
1 . 90  
0 . 30 
1 . 70 
3 . 00  
3 . 7  
3 . 5  
2 . 0  
2 . 1  
1 . 1  
0 . 9  
1 . 2  
1 . 3  
3 . 1  
1 . 5  
1 . 5  
0 . 7  
0 . 33 
0 . 80  
O . Z7  
0 . 96 
0 . 62 
O . d7 
1 . 30  
1 . 04 
0 . 24 
1 . 00  
1 . 8! 
1 . 73 
1 . 20  
0 . 60 
1 . 20  
0 . 60 
1 . 80  
1 . 40 
1 . 30  
2 . 00  
1 . 00  
1 . 60 
1 . 80 
1 . 30 
2 . 30 
2 . 40  
1 . 60  
1 . 40 
1 . 10 
1 . 80 
2 . 60 
1 . 50  
1 . 20  
0 . 85 
2 . 00  
1 . 80  
1 . 60  
0 . 60 
2.10 
1 . 00 
0 . 50  
0 . 80  
1 . 60 
1 . 60  
1 . 80 
0.70 
1 . 40  
1 . 30 
1 . 5  
3 . 0  
2 . 0  
1 . 2  
1 . 3  
1 . 1  
2 . 0  
2 . 7  
1 . 7  
2 . 2  
1 . 7  
2 . 2  
5 
1 
5 
� 
4 
2 
1 
0 
11 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
s 
0 
0 
0 
0 
0 
0 
0 
() 
0 
0 
0 
0 
() 
0 
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Plate 2 represents graphically the yearly curve o f  the seventeen year's ob­
servations, both of the mean number of groups and average number of spots in 
the groups, the former being indicated by the lower smooth line and the latter 
by the upper dotted one. 
Bibliography of  author's published sun-spot observations since 1902 : 
The Recent Large Sunspots. Popular Astronomy, Vol. XI, December, 1 9 0 3 .  
Review of Solar Observations, 1 9 0 2 .  Ibid. Vol. X I ,  November, 1 9 0 3 . 
Review of Solar Observations, 1 9 0 3 .  Ibid. Vol. XIII,  A p ril, 1 9 0 5 .  
Review o f  Solar Observations, 1 9 0 4  and 1 9 0 5 .  Ibid. Vol. XIV, December, 1 9 0 6 .  
Review of Solar Observations. 1 8 0 6 .  Ibid. Vol. XV, December, 1 9 0 7 .  
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